Computer Science and Application THEHLRIERIA, 2012, 2, 32-39 Hans X3l
http://dx.doi.org/10.12677/csa.2012.21007  Published Online March 2012 (http://www.hanspub.org/journal/csa)
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Abstract: Detecting skin grooves plays an important role in the objective quantification of human skin aging, and the
detection accuracy directly influences the subsequent computation of two-dimensional geometrical characteristics of the
skin surface. Based on the combined control strategies consisting of data-driven and model-driven control, a novel seg-
mentation approach to skin grooves detection was proposed in this paper. In data-driven control, the rough segmentation
result was obtained by applying watershed transform to the enhanced image. In model-driven control, the information
acquired from the data-driven control and prior knowledge derived from sense of vision were used for constructing a
region merging model. The model was used for removing redundant watershed lines. Subjective and objective evalua-
tions demonstrate the favorable performance of the proposed method in detecting precisely skin grooves and restraining
false skin grooves.
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Figure 1. [llustration of the skin surface structure: (a) General
view of the skin surface structure; (b) Effect of enlarged region B,
wherearrows 1 and 2 point to the interrupted grooves 1 and 2,
respectively. Theinterrupted groove 1 ailmost runsthrough the
epidermal ridge, whereasthe interrupted groove 2 through not
mor e than 50%
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Figure 2. Algorithm flowchart of detecting skin grooves
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Figure 3. Image processing with CLAHE and averagefilter: (a)
Original image; (b) Result of enhancing the original image with
CLAHE; (c) Result obtained using an averagefilter of size7 x 7
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Figure 4. Morphological contrast enhancement: (a) Bright details
extracted by performing a White-Tophat transfor mation; (b) Dark
details extracted by performing a Black-Tophat transformation; (c)
Result obtained using White-Tophat and Black-Tophat together; (d)

Complement of theimagein (c)
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Figure 5. Rough detection result using the water shed transform,
wherered curves denote the water shed lines, which are superim-
posed on the binary image obtained by Otsu thresholding
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Figure 6. Rough detection result using the water shed transform
and its corresponding inter sections, where manual red pointslabel
part intersections
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Figure 11. Superimposing the segmentation results of four different
approaches on the skin images enhanced by CLAHE, the order
from top to bottom istraditional watershed, WSM, WSHR and

CCs
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Figure 12. Segmentation quality evaluation for WSM, WSHR and
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